Abstract. The 
placement of tracer insulin was similar in the two groups, suggesting that reduced receptor number rather than reduced affinity accounted for the difference. However, adipocyte insulin sensitivity was normal as judged by half-maximal stimulation values of 13.9 \ m=+-\3.6 vs 11.4 \ m=+-\ 2.1 pmol/l, respectively for lipogenesis and 24.3 \ m=+-\2.2 vs 24.6 \ m=+-\3.6 pmol/l, respectively for glucose transport. Hence, thyroid hormone excess appears to affect adipocyte insulin receptor number directly, but change in receptor number is not associated with change in adipocyte insulin sensitivity in hyperthyroidism. The normal insulin secretion together with the failure to demonstrate abnormal insulin sensitivity of one of the major peripheral tissues suggests that disturbed hepatic rather than peripheral insulin responsiveness may be responsible for the glucose intolerance of hyperthyroidism.
Abnormalities of carbohydrate metabolism includ¬ ing fasting and post-prandial hyperglycaemia are well recognised in hyperthyroidism (Doar et al. 1969; McCulloch et al. 1982 ). The impairment of glucose tolerance in the face of normal serum insulin levels (Andreani et al. 1970; McCulloch et al. 1982) suggests resistance to the action of insulin.
In vivo assessment of insulin resistance has given rise to conflicting results (Elrick et al. 1961 ; West et al. 1975 ).
Adipose tissue from hyperthyroid subjects has been reported to be resistant to the antilipolytic action of insulin (Wennlund et al. 1981) . However, the adipocytes of rats rendered acutely hyper¬ thyroid exhibited a large increase in insulin recep¬ tor number without change in insulin sensitivity (Heise et al. 1982 Pedersen et al. (1982) . The binding was stopped by adding 10 ml chilled 154 mmol/1 NaCl. Silicone oil (density 0.97 g/ml), 1 ml, was layered on the surface and the tubes were spun at 1000 g for 3 min. The cell pellet was harvested using a pipe cleaner as described by Gliemann & Sonne (1978 and the insulin concentrations required to achieve half-maximal stimulation were similar (13.9 ± 3.6 vs 11.4 ± 2.1 pmoles/10 cm2/90 min, respectively) (Fig. 5) .
Basal rates of glucose transport were 0.75 + 0.22 pmoles/10 cm2/20 sec for the thyrotoxic subjects studied (n = 3) and 1.00 ± 0.22 pmoles/10 cm2/20 sec for the control subjects studied (n = 4) (P > 0.2). Maximum rates of glucose transport were 1.77 ± 0.76 and 2.31 ± 0.42 pmoles/10 cm2/20 sec (P > 0.3). The insulin concentrations required to achieve half-maximal stimulation were almost iden¬ tical (24.3 ± 2.2 vs 24.6 ± 3.6 pmoles/10 cm2/20 sec, respectively) (Fig. 6 ). in hyperthyroidism may in fact be proinsulin (Sestoft & Heding 1981) . We confirm hyperproinsulinaemia in thyrotoxicosis which may be secon¬ dary to either hypersécrétion or impaired hepatic extraction. In our insulin assay, proinsulin exhibits 50% cross-reactivity with insulin (unpublished data). It is apparent that the observed peak immu¬ noreactive insulin levels would be affected by the proinsulin present, and that the true insulin levels are closer in the two groups. The finding of normal C-peptide responses to oral glucose in the present study confirms that the insulin secretion itself was normal, insulin and C-peptide being secreted in equimolar amounts. Hence, the thyrotoxic subjects displayed resistance to insulin action either in pro¬ moting hepatic glucose uptake, in inhibiting hepatic gluconeogenesis or in promoting glucose uptake into the peripheral tissues, muscle and fat.
The adipocyte insulin binding studies demon¬ strated that insulin receptor number was decreased in thyrotoxicosis corroborating recently reported observations (Arner et al. 1984 (Maracek & Feldman 1973) 
